Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.005 Å; R factor = 0.047; wR factor = 0.136; data-to-parameter ratio = 14.0.
The title compound, C 22 H 15 ClO 4 , containing three chiral C atoms, is an intermediate in the design of chiral alcohols. In the crystal structure, a chain structure is generated through C-HÁ Á ÁO contacts and an intramolecular C-HÁ Á ÁO interaction also occurs. The dihedral angle between the benzene ring and the naphthalene system is 16.5 .
Related literature
For related literature, see: Aronne et al. (2008) ; Sasidharan et al. (2002) ; Tan et al. (2001) ; Wang et al. (2003) ; Yamazaki (2008) .
Experimental
Crystal data C 22 H 15 ClO 4 M r = 378.79 Orthorhombic, P2 1 2 1 2 1 a = 7.7966 (13) Å b = 10.4468 (18) Å c = 21.349 (4) Å V = 1738.9 (5) Å 3 Z = 4 Mo K radiation = 0.25 mm À1 T = 193 (2) K 0.30 Â 0.20 Â 0.10 mm
Data collection
Rigaku Mercury diffractometer Absorption correction: multi-scan (Jacobson, 1998) T min = 0.930, T max = 0.966 10185 measured reflections 3416 independent reflections 2809 reflections with I > 2(I) R int = 0.029 Refinement R[F 2 > 2(F 2 )] = 0.047 wR(F 2 ) = 0.136 S = 1.06 3416 reflections 244 parameters 19 restraints H-atom parameters constrained Á max = 0.59 e Å À3 Á min = À0.35 e Å À3 Absolute structure: Flack (1983) , 1440 Friedel pairs Flack parameter: 0.00 (11) Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear (Rigaku/MSC, 2001) ; cell refinement: CrystalClear; data reduction: CrystalStructure (Rigaku/MSC, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPII (Johnson, 1976) ; software used to prepare material for publication: SHELXL97. 
Comment
Epoxides are well known as one of the most valuable building blocks used as intermediates and precursors for pharmaceuticals (Yamazaki, 2008; Aronne, et al., 2008) . The title compound, (I), is a key intermediate in the preparation of chiral alcohols, which we are designing for potential use as antiviral agents. The structure of (I), Fig. 1 , provides information on the potential stereoselectivity of its ring-opening reactions (Sasidharan et al., 2002; Wang et al., 2003) . The molecule of (I) contains six fused rings with the three aromatic rings almost coplanar. The six-membered carbocyclic ring adopts a slightly twisted boat conformation and the pyran ring is nearly planar. The epoxy group points in the same direction as the OCH 2 CH 2 Cl group, having a syn relationship. In the crystal structure, molecules of (I) associate in a head-to-tail manner, parallel to the b axis, via O-H···O hydrogen bonds to form a 1D structure, Fig. 2 and Table 1 . 
Refinement
The hydrogen atoms were placed in geometrically idealized positions with C-H = 0.95 -1.00 Å and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C). 1.490 (4) C15-C16 1.413 (7) C1-C10 1.546 (3) C15-C20 1.421 (4) C2-C3 1.482 (4) C16-C17 1.347 (7) C2-H2A 1.0000 C16-H16A 0.9500 C3-C4 1.463 (5) C17-C18 1.411 (7) C3-H3A 1.0000 C17-H17A 0.9500 C4-C5 1.382 (5) C18-C19 1.378 (5) C4-C9 1.418 (5) C18-H18A 0.9500 C5-C6 1.364 (7) C19-C20 1.406 (5) 
